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1
OPTICAL CONNECTOR

CROSS REFERENCE TO RELATED
APPLICATIONS

Priority is claimed on Japanese Patent Application No.
2011-098383, filed Apr. 26, 2011, the contents of which are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a field assembly optical
connector that connects an optical fiber end-on to arear end of
an integrated optical fiber which is inserted into a ferrule and
fixed therein, and that is capable of being assembled together
with the optical fiber.

2. Description of Related Art

When optical fiber core wires are connected end-on to each
other, it is common practice to remove the coating on the core
wire tip portions so as to expose the naked optical fibers, and
to then connect the two naked optical fibers together end-to-
end. A known optical connector of this type is an optical
connector in which, in order to maintain a state in which a
short length of optical fiber that is already inserted into a
ferrule and fixed therein (this may be referred to below simply
as an ‘integrated optical fiber’) is placed end-to-end with an
optical fiber that is inserted from the outside (this may be
referred to below simply as an ‘insertion optical fiber’) and
then connected thereto, a clamp portion that sandwiches the
abutting end portions of the two optical fibers between two
halves of a clamping component is provided in the rear part of
the ferrule (see, for example, Japanese Unexamined Patent
Application, First Publication No. 2005-208220).

SUMMARY

The present invention was made in view of the above-
described circumstances, and it is an object thereof to provide
an optical connector that facilitates the abutting of an end of
an insertion optical fiber against an end of an integrated
optical fiber.

In order to achieve the above-described object, the present
invention provides an optical connector that includes: a fer-
rule within which an integrated optical fiber is fixed; a clamp
portion disposed at a rear of the ferrule, the clamp portion
comprising: a base component and alid component facing the
based component, where the base component and the lid
component together are configured to clamp an end portion of
the integrated optical fiber and an end portion of a naked
optical fiber abutting the end portion of the integrated optical
fiber; and a naked optical fiber guide portion disposed at a rear
of the clamp, where the naked optical fiber guide portion
comprises a through hole through which the naked optical
fiber can be inserted, and that guides the naked optical fiber to
the clamp portion by the through hole, where the base com-
ponent comprises an alighment groove formed in a surface of
the base component facing the lid component, where the
alignment groove is aligned with the through hole of the
naked optical fiber guide portion, such that the end portion of
the naked optical fiber inserted into the through hole is guided
by the through hole to the alignment groove to be aligned with
the end portion of the integrated optical fiber, and where the
through hole in the naked optical fiber guide portion is adja-
cent to a rear end of the alignment groove.

According to this optical connector, when an optical fiber is
being inserted between a base component and a lid compo-
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nent towards a clamp portion in which a gap is formed,
because a through hole through which the naked optical fiber
can be inserted such that the naked optical fiber is prevented
from lifting up from the alignment groove is provided directly
in front of the alignment groove, it is possible to limit any
axial misalignment between the optical fibers to a minimum,
and to connect the naked optical fiber and the integrated
optical fiber end-to-end with each other.

It is also possible for the optical connector to further
include a tapered hole, disposed adjacent to a rear of the
through hole where a cross-section of the tapered hole
becomes gradually larger toward a rear of the tapered hole.

By employing such a structure, even if axial misalignment
occurs between the through hole in the naked optical fiber
guide portion and the alignment groove, the axial direction of
the naked optical fiber can be corrected by the tapered hole so
that the naked optical fiber can be guided to the alignment
groove.

It is also possible for the optical connector where the
through hole is a first through hole, to further include an
insertion optical fiber guide portion, disposed at a rear of the
naked optical fiber guide portion, where the insertion optical
fiber guide portion includes a second through hole which is
coaxial with the first through hole and which guides the
insertion optical fiber towards the first through hole.

By employing such a structure, because the insertion direc-
tion of the portion of the insertion optical fiber which has the
coating can be guided by the second through hole, the inser-
tion direction of the naked optical fiber can be more precisely
controlled when the naked optical fiber is being inserted into
the through hole in the naked optical fiber guide portion.

It is also possible for the optical connector where the lid
component is a first lid component to further include at a rear
of the naked optical fiber guide portion, a second lid compo-
nent configured to clamp the insertion optical fiber to the base
component.

By employing such a structure, even if external force is
applied to the insertion optical fiber after it is clamped by the
second lid component, it is difficult for this force to be trans-
mitted to the naked optical fiber and any harmful effects on
the naked optical fiber that is inserted into the naked optical
fiber through hole can be reduced.

It is also possible for the optical connector to further
include an end surface protective film, including a refractive
index matching gel, disposed on an end surface of the inte-
grated optical fiber.

By employing such a structure, when the end-to-end por-
tions of the naked optical fiber and the integrated optical fiber
are held tight and clamped between the base component and
the first lid component, by interposing the end surface pro-
tective film between the end surfaces of the two optical fibers,
damage to the end surfaces of the two optical fibers can be
reduced. Moreover, the end surfaces of the two optical fibers
are able to easily slide against each other, so that even if axial
misalignment occurs, it is possible to easily eliminate the
misalignment by the clamp.

In order to achieve the above-described object, the present
invention provides an optical connector that includes, a fer-
rule configured to fix an integrated optical fiber therewithin, a
clamp portion disposed at a rear of the ferrule, the clamp
portion including: a base component and a lid component,
facing the base component, the base component and the lid
component together configured to clamp an end of an inser-
tion optical fiber to an end of the integrated optical fiber,
where the base component includes a groove configured to
position the end of the insertion optical fiber adjacent to the
end of the integrated optical fiber, a guide portion including a
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through hole, adjacent to and aligned with the groove, where
the through hole includes a first portion, adjacent to the
groove, and a second portion, adjacent to a rear end of the first
portion, where an inner circumference of the first portion is
substantially constant and an inner circumference of the sec-
ond portion is tapered and gradually increases from an end of
the second portion adjacent to the first portion to a rear of the
second portion.

The present invention provides an optical connector that
facilitates the abutting of an end of an insertion optical fiber
against an end of an integrated optical fiber.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A to 1C are cross-sectional views schematically
illustrating a method of assembling an optical connector of
the present invention.

FIGS. 2A and 2B are perspective views illustrating an
example of a relationship between an optical fiber hole and an
optical fiber groove.

FIG. 3A is a perspective view showing an example of an
optical fiber guide component.

FIG. 3B is a plan view showing an example of an optical
fiber guide component.

FIG. 3Cis a cross-sectional view showing an example of an
optical fiber guide component.

FIGS. 4A to 4C are cross-sectional views illustrating a
method of assembling an optical connector when a gel match-
ing agent is provided at a rear end of an integrated optical
fiber.

FIG. 5 is a cross-sectional view showing an example in
which a housing is provided on an optical connector.

FIG. 6 is a cross-sectional view showing an example in
which a housing is provided on an optical connector.

FIG. 7 is a cross-sectional view showing an example of an
optical connector that allows a deflection to be formed in the
optical fiber at the rear of a clamp portion.

FIGS. 8A and 8B are cross-sectional views illustrating an
overview of an optical connector of a first embodiment
according to the present invention.

FIG. 9 shows a configuration example of the vicinity of the
naked optical fiber through hole of the naked optical fiber
guide portion of the optical connector shown in FIGS. 8 A and
8B.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinafter, the present invention will be described based
on preferred embodiments thereof with reference made to the
drawings.

FIGS. 1A to 1C schematically show an optical connector of
the present invention and a method of assembling the same.

An optical connector 100 shown in FIG. 1A is provided
with a ferrule 10 into which an integrated optical fiber 12 is
inserted and then fixed in position, a first clamp portion 20a
that is located at the rear of the ferrule 10 and has a base
component 21 and a first lid component 22 which mutually
face each other, and that is able to clamp an end-to-end
abutting portion 6 of the integrated optical fiber 12 and a
naked optical fiber 3 at the tip of an insertion optical fiber 1
which is inserted from the rear into a gap between the base
component 21 and the first lid component 22, and a naked
optical fiber guide portion 31 that is located at the rear of the
clamp portion 20a and guides the naked optical fiber 3
towards the first clamp portion 20a.
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The naked optical fiber guide portion 31 has a naked optical
fiber through hole 33 through which the naked optical fiber 3
is able to be inserted, and is able to guide the naked optical
fiber 3 towards the first clamp portion 20a by the through hole
33. Analigning groove 25 that aligns the naked optical fiber 3
with the abutting portion 6 of the integrated optical fiber 12 is
formed in a facing surface 21a of the base component 21
which faces the first lid component 22. Moreover, because the
through hole 33 of the naked optical fiber guide portion 31 is
continuous with the rear end of the aligning groove 25 of the
base component 21, the tip portion of the naked optical fiber
3 is also guided to the aligning groove 25.

In the present specification, the side where the integrated
optical fiber 12 is exposed in the longitudinal direction
thereof to a bonding end surface 11 of the ferrule 10 (i.e., the
left side in FIG. 1) is called the front, while the opposite side
thereto (i.e., the right side in FIG. 1) is called the rear.

When the optical connector 100 shown in FIG. 1A is being
assembled with the tip portion of the insertion optical fiber 1,
as is shown in FIG. 1B, the insertion optical fiber 1 is inserted
from the rear of the clamp portion 20 between the base com-
ponent 21 and the first lid component 22. It is preferable for a
coating 2 on the tip portion of the insertion optical fiber 1 to be
removed so that the naked optical fiber 3 is exposed. When the
naked optical fiber 3 at this tip portion is inserted into the
naked optical fiber through hole 33 in the naked optical fiber
guide portion 31, as is shown in FIG. 2A, because the naked
optical fiber 3 can be guided in a straight line towards the
alignment groove 25, the naked optical fiber 3 can be abutted
end-to-end against the integrated optical fiber 12 within the
alignment groove 25.

According to this optical connector 100, because the naked
optical fiber through hole 33 that prevents the naked optical
fiber 3 lifting up from the alignment groove 25 is provided
directly in front of the alignment groove 25, even if there is a
gap 22a between the base component 21 and the first lid
component 22, it is possible to limit any axial misalignment
between the two optical fibers 3 and 12 to a minimum, and to
connect the naked optical fiber 3 and the integrated optical
fiber 12 end-to-end with each other.

The base component 21 can have the alignment groove 25
that houses the naked optical fiber 3 and the integrated optical
fiber 12 between the ferrule 10 and the optical fiber guide
portion 30. The alignment groove 25 facilitate matching (i.e.,
aligning) the optical axes of the naked optical fiber 3 and the
integrated optical fiber 12. A V-groove is preferable for the
alignment groove 25.

In order to guide the forward movement of the insertion
optical fiber 1, it is preferable for a coated optical fiber hous-
ing groove 26 that houses the insertion optical fiber 1 to be
provided on the base component 21 to the rear of the optical
fiber guide portion 30. There are no particular restrictions on
the shape of the coated optical fiber housing groove 26 and
examples thereof include a U-groove, a semicircular groove,
and a V-groove.

As is shown in FIG. 1C, the abutting portion 6 between the
naked optical fiber 3 and the integrated optical fiber 12 is held
tight and clamped by the base component 21 and the first lid
component 22 that are positioned facing each other between
the ferrule 10 and the naked optical fiber guide portion 31, so
that the end-to-end connection can be maintained.

If a problem occurs in the matching together of the two
optical fibers 3 and 12 such as axial misalignment or the like,
then the naked optical fiber 3 is able to be displaced by the
urging force from a clamp spring 24 such that the optical axes
of the two optical fibers 3 and 12 matches each other. A
distance L. from an end surface 124 of the integrated optical
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fiber 12 which is placed in the alignment groove 25 to the
naked optical fiber guide portion 31 is a suitable length to
make it difficult for the naked optical fiber 3 to lift up from the
alignment groove 25, and is preferably, for example, 2 to 3
mm.

In addition, a second clamp portion 205 that clamps the
insertion optical fiber 1 between the base component 21 and
a second lid component 23 that are mutually facing each other
is provided at the rear of the optical fiber guide portion 30. By
sandwiching the coated insertion optical fiber 1 between the
base component 21 and the second lid component 23, the
insertion optical fiber 1 is fixed.

Moreover, as is shown in FIG. 2B, it is also possible for a
tapered hole 33a whose cross-section becomes gradually
larger as moving towards the alignment groove 25 to be
provided at a circumferential edge of the aperture of the naked
optical fiber through hole 33 that faces the alignment groove
25. By employing such a structure, even if axial misalignment
occurs between the naked optical fiber through hole 33 and
the alignment groove 25, the axial direction of the naked
optical fiber 3 can be corrected by the tapered hole 334 so that
the naked optical fiber 3 can be guided reliably to the align-
ment groove 25. It is preferable for the cross-section of the
naked optical fiber through hole 33 to be circular. It is also
preferable for the inner diameter of the naked optical fiber
through hole 33 to be approximately the same as the outer
diameter of the naked optical fiber 3. It is also possible for the
maximum diameter of the tapered hole 334 to be greater than
the width of the alignment groove 25.

Moreover, as is shown in FIG. 1 and FIG. 3, it is also
possible to provide an insertion optical fiber guide portion 32
that is coaxial with the naked optical fiber through hole 33 and
has an insertion optical fiber through hole 34 which guides the
portion of the insertion optical fiber 1 having the coating 2
towards the naked optical fiber through hole 33. By employ-
ing such a structure, because the insertion direction of the
portion of the insertion optical fiber 1 having the coating 2 is
guided by the insertion optical fiber through hole 34, the
insertion direction of the naked optical fiber 3 can be more
precisely controlled when the naked optical fiber 3 is being
inserted into the naked optical fiber through hole 33. It is
preferable for the cross-section of the insertion optical fiber
through hole 34 to be circular. It is also preferable for the inner
diameter of the insertion optical fiber through hole 34 to be
approximately the same as the outer diameter of the portion of
the insertion optical fiber 1 having the coating 2.

It is also possible for a tapered hole 34a whose cross-
section becomes gradually larger as moving towards the rear
to be provided at a rear end of the insertion optical fiber
through hole 34. By employing such a structure, the insertion
of the insertion optical fiber 1 into the insertion optical fiber
through hole 34 is made easier.

As is shown in FIG. 3, it is possible for the naked optical
fiber guide portion 31 and the insertion optical fiber guide
portion 32 to be structured as an integrated optical fiber guide
portion 30. This type of structure is preferable as it simplifies
the task of aligning the axes of the naked optical fiber through
hole 33 and the insertion optical fiber through hole 34 on the
same axis. The structure formed between the naked optical
fiber through hole 33 and the insertion optical fiber through
hole 34 is not particularly restricted, and it is possible, for
example, for a tapered portion 35 to be provided whose inner
diameter becomes gradually narrower as moving from the
insertion optical fiber through hole 34 towards the naked
optical fiber through hole 33.

The optical connector 100 can include a second lid com-
ponent 23 at the rear of the naked optical fiber guide portion
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31. A second clamp portion 205 that clamps the portion of the
insertion optical fiber 1 with the coating 2 between itself and
the base component 21 is formed by the base component 21
and the second lid component 23 which are mutually facing
each other. If the insertion optical fiber 1 is clamped in the
second clamp portion 205, then even if external force is
applied to the insertion optical fiber 1 after it is clamped, it is
difficult for this force to be transmitted to the naked optical
fiber 3 and any harmful effects on the naked optical fiber 3 that
is inserted into the naked optical fiber through hole 33 can be
reduced. A gap 23a that enables the insertion optical fiber 1 to
pass easily before the clamping is secured between the base
component 21 and the second lid component 23. After the
clamping, the gap 23a is closed so that the insertion optical
fiber 1 is clamped between the base component 21 and the
second lid component 23 by the urging force from the clamp
spring 24.

As is shown in FIG. 4, it is also possible to provide an end
surface protective film 13 that is formed by a refractive index
matching gel on an end surface 124 of the integrated optical
fiber 12 that is laid in the alignment groove 25 and protrudes
from the ferrule 10. If the end surface protective film 13 is
interposed between the two end surfaces of the two optical
fibers 3 and 12 on the abutting portion 6 between the two
optical fibers 3 and 12, then damage to the end surfaces of the
two optical fibers 3 and 12 can be reduced. Moreover, because
the end surfaces of the two optical fibers are able to easily
slide against each other, as is shown in FIG. 4B, even if axial
misalignment does occur before the clamping between the
naked optical fiber 3 and the integrated optical fiber 12, as is
shown in FIG. 4C, by clamping the abutting portion 6
between the naked optical fiber 3 and the integrated optical
fiber 12 between the base component 21 and the first lid
component 22, it is possible to easily eliminate any axial
misalignment.

Note that in FIG. 4B, in order to make the explanation
easier to understand, the amount of lifting of the naked optical
fiber 3 and the size of the axial misalignment are exaggerated
beyond the size of the actual axial misalignment.

Because the end surface protective film 13 is formed by a
refractive index matching gel, optical signals transmitted
between the two optical fibers 3 and 12 are able to pass
through it.

The ferrule 10 is not particularly restricted and ferrules
made, for example, from ceramics such as zirconia, or from a
hard material such as glass can be used. It is also possible for
a ferrule molded partly or wholly from a synthetic resin to be
used for the ferrule 10.

The ferrule 10 is provided with a micro hole that penetrates
it in an axial direction from the bonding end surface 11. The
integrated optical fiber 12 is packaged inside this micro hole
and is fixed in position by an adhesive agent or the like.

The present invention has been described above based on
an optimum embodiment thereof, however, the present inven-
tion is not limited to the above-described embodiment and
various modifications may be made thereto insofar as they do
not depart from the spirit or scope of the present invention.

For example, the specific structure of the optical connector
is not particularly restricted provided that it is compatible
with the technical ideas of the present invention. The specific
procedure for assembling the optical connector may also be
modified in accordance with the specific structure of the
optical connector.

Examples of the insertion optical fiber 1 include optical
fiber core wires and optical fiber elements wires. It is also
possible to use an optical fiber cable that has an external
coating for the outer circumference of the insertion optical
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fiber 1. Examples of the optical fiber cable include an indoor
cable, a drop cable and the like.

The naked optical fiber 3 may be, for example, a quartz-
based optical fiber. Moreover, the coating 2 is a resin coating
that is formed, for example, by substantially concentrically
coating either one or a plurality of layers of a UV curable resin
or polyamide resin or the like.

FIG. 5 and FIG. 6 show examples in which a housing is
provided on the optical connector of the present invention.
The housing on these connectors includes at least a front-side
housing 14 and a rear-side housing 15, and the clamp portion
20 is housed inside this housing.

An aperture portion 15¢ through which the insertion opti-
cal fiber 1 is inserted is provided in a rear end portion 1556 of
the rear-side housing 15. It is preferable for this aperture
portion 15¢ to have a tapered hole whose diameter becomes
gradually smaller as moving towards the interior in order to
facilitate the insertion of the insertion optical fiber 1 into the
clamp portion 20. In the case shown in FIG. 5, a spring 16
applies urging force to a flange portion 10q that is used to
mount the ferrule 10 on the base component 21 so as to urge
the ferrule 10 towards the front. In the case shown in FIG. 6,
the spring 16 applies urging force to the rear end of the clamp
portion 20 so as to urge the ferrule 10 towards the front.

FIG. 7 shows an example of an optical connector that
allows a deflection 4 to be formed in the insertion optical fiber
1 at the rear of the clamp portion 20. This optical connector is
provided with an optical fiber holder 17 that holds an optical
fiber cable 5, and a joint portion 18 that extends towards the
rear from the rear end portion 155 of the housing 15 and joins
the optical fiber holder 17. By integrating the optical fiber
holder 17 with the optical connector 100 while guiding the
optical fiber holder 17 by the joint portion 18, it is possible to
guide the direction in which the insertion optical fiber 1 is
inserted into the gaps 22a and 23a between the base compo-
nent 21 and the first lid component 22 and second lid com-
ponent 23. Moreover, when the naked optical fiber 3 is struck
the insertion optical fiber 12, the deflection 4 is formed
between the clamp portion 20 and the optical fiber holder 17
due to the elasticity of the insertion optical fiber 1, so that it is
possible to guarantee sufficient pressing force to achieve an
end-to-end connection between the end surfaces of the naked
optical fiber 3 and the integrated optical fiber 12.

After the clamping, the optical fiber holder 17 may be
pulled back further towards the rear along the joint portion 18
(i.e., towards the right in FIG. 7) so as to lessen the deflection
in the insertion optical fiber 1. By doing this, it is possible to
limit the bending loss of the insertion optical fiber 1 to a
tolerance range that is suitable for optical transmissions. It is
also possible for the joint portion 18 to be in the form of a rail
so that the optical fiber holder 17 is able to move forwards and
backwards.

The clamp portion 20 is formed by the narrow, elongated
base component 21, the first 1id component 22 and the second
lid component 23 that are positioned next to each other in the
axial direction and face the base component 21, and the clamp
spring 24 that imparts urging force to the components 21, 22,
and 23. The clamp portion 20 is housed within a cylindrical
portion 15a of the rear-side housing 15. In order to secure the
gap 22a between the base component 21 and the first lid
component 22 and the gap 23a between the base component
21 and the second lid component 23 prior to the clamping,
wedge-shaped components (not shown) are interposed
between the base component 21 and the first lid component 22
and between the base component 21 and the second lid com-
ponent 23. When these wedge-shaped components are
extracted, the gap between the base component 21 and the
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first lid component 22 and the gap between the base compo-
nent 21 and the second lid component 23 are closed, and the
clamping force of'the clamp spring 24 is able to maintain this
closed state.

The alignment groove 25 that fixes and aligns the positions
of'the naked optical fiber 3 and the integrated optical fiber 12
is formed as an alignment mechanism in the join surface of
the clamp portion 20 where the base component 21 and the
first lid component 22 are mutually superimposed. An align-
ment groove 25 is provided for each pair of a naked optical
fiber 3 and an integrated optical fiber 12 (here, the number of
cores is 1) that are to be connected together. In the present
embodiment, the alignment groove 25 is provided in the
facing surface 21a of the base component 21 that faces the
first 1id component 22.

The coated optical fiber housing groove 26 is provided on
an extension of the alignment groove 25 in the join surface
where the base component 21 and the second lid component
23 are mutually superimposed. This coated optical fiber hous-
ing groove 26 extends further to the rear from the position
where the join surfaces where the base component 21 and the
second lid component 23 are mutually superimposed are
located exactly opposite each other. The coated optical fiber
housing groove 26 houses the tip portion of that portion of the
insertion optical fiber 1 with coating, and has a shape that,
when the second lid component 23 is clamped by the clamp
spring 24, enables the insertion optical fiber 1 to be firmly
fixed by this clamping. In the present embodiment, the coated
optical fiber housing groove 26 is provided on the facing
surface of the base component 21 that faces the second lid
component 23.

FIGS. 8A and 8B show an optical connector 200 in which
a naked optical fiber pressing component 41 is fixed to the
base component 21 of the above-described optical connector
100, instead of the optical fiber guide portion 30.

In the base component 21 of the optical connector 200
shown in FIGS. 8A and 8B, an alignment groove 25A is
formed, which is obtained by extending the alignment groove
25 of the base component 21 of the optical connector 100
described with reference to FIGS. 1A to 1C, and the like, from
the facing surface 21a to its rear side (hereinafter, referred to
as a first facing surface) that faces the first lid component 22
of the base component 21. An intermediate surface 21c is
formed between the first facing surface 21a of the base com-
ponent 21 and a second facing surface 215 that faces the
second lid component 23. The alignment groove 25A is
formed extending from the first facing surface 21a to the
second facing surface 215 via the intermediate surface 21c.
The alignment groove 25A is provided with a rear end portion
25a formed in the second facing surface 214.

As shown in FIGS. 8A and 8B, the naked optical fiber
pressing component 41 is disposed in the rear side of the first
lid component 22, being fixed to the intermediate surface 21¢
of the base component 21.

The naked optical fiber pressing component 41 is firmly
adhered due to application of an adhesive agent to both sides
thereof via the alignment groove 25A of the intermediate
surface 21c¢ of the base component 21 (refer to FIG. 9 for an
example thereof). However, a method of fixing the naked
optical fiber pressing component 41 to the base component 21
(fixing method) is not particularly limited, and mechanical
fixing and the like of fitting fixing or screwing of the base
component 21 of the naked optical fiber pressing component
41, is also applicable.

A naked optical fiber through hole 42a through which the
naked optical fiber 3 can penetrate is ensured between the
naked optical fiber pressing component 41 and the inner
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surface facing the naked optical fiber pressing component 41
of'the alignment groove 25 A. The naked optical fiber pressing
component 41 and a base intermediate portion 21d positioned
between the first facing surface 21a and the second facing
surface 215 disposed in the front and rear directions of the
base component 21 constitute a naked optical fiber guide
portion 42 (optical fiber guide portion) that guides the naked
optical fiber 3 that is inserted into the naked optical fiber
through hole 424 toward the first clamp portion 20a.

The naked optical fiber pressing component 41 presses the
naked optical fiber 3 that is inserted into the naked optical
fiber through hole 42a so that the naked optical fiber 3 would
not lift up from the alignment groove 25A, using a portion
disposed to face the alignment groove 25A. The naked optical
fiber guide portion 42 can guide the naked optical fiber 3,
which is inserted into the naked optical fiber through hole 424
from the rear side, straight toward the forward integrated
optical fiber 12 from the naked optical fiber through hole 424
along the alignment groove 25A. Moreover, the naked optical
fiber guide portion 42 prevents the naked optical fiber 3 from
lifting up from the alignment groove 25A, disposed in the
portion positioned in the front side of the naked optical fiber
through hole 42a of the alignment groove 25A.

Therefore, in the optical connector 200, even if there is a
gap 22a between the base component 21 and the first lid
component 22, it is possible to limit any axial misalignment
between both optical fibers 3 and 12 to a minimum level, and
to connect the naked optical fiber 3 and the integrated optical
fiber 12 end-to-end with each other.

FIG. 9 schematically shows an example of a structure of the
periphery of the naked optical fiber through hole 42a of the
naked optical fiber guide portion 42. F1G. 9 shows an enlarged
structure of the periphery of the naked optical fiber through
hole 42a of the naked optical fiber guide portion 42 from the
rear side.

The naked optical fiber through hole 42a of the naked
optical fiber guide portion 42 shown in FIG. 9 is formed by the
alignment groove 25A of the base component 21 and a naked
optical fiber housing groove 41c¢ in an angular groove shape
which is formed in a bottom surface 415 of the naked optical
fiber pressing component 41 that faces the base component 21
extending along the alignment groove 25A.

The naked optical fiber housing groove 41¢ shown in FIG.
9 is an angular groove with a groove width that is slightly
greater than that of the alignment groove 25A. The naked
optical fiber housing groove 41¢ shown in the drawing is
formed such that the center thereof'in the groove width direc-
tion is aligned with that of the alignment groove 25A in the
groove width direction.

The naked optical fiber through hole 42a shown in FIG. 9
houses a portion of the naked optical fiber 3 projecting on the
intermediate surface 21¢ of the base component and being
disposed along the alignment groove 25A in the naked optical
fiber housing groove 41c¢. In addition, the naked optical fiber
housing groove 41¢ shown in the drawing has a groove bot-
tom face 41d, which is orthogonal to the depth direction,
serving as a fiber pressing face for pressing the naked optical
fiber 3 toward the alignment groove 25A so as not to lift up
from the alignment groove 25A. The groove bottom face 414
of the naked optical fiber housing groove 41c¢ has a portion
facing the alignment groove 25A in the center of the groove
width of the naked optical fiber housing groove 41c¢, and the
portion is designed to serve as a fiber pressing face 41a.

As shown in FIGS. 8A and 8B, in a facing surface 2356 of
the second lid component 23 (lid facing surface) facing the
base component 21 of the optical connector 200, a coated
optical fiber housing groove 23¢ (lid-side coated optical fiber
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housing groove) is formed, which guides the portion of the
insertion optical fiber 1 with the coating 2 that is inserted
between the base component 21 and the second lid compo-
nent 23 from the rear side of the connector. The coated optical
fiber housing groove 23c¢ is formed at the position where the
facing surface 235 of the second lid component 23 faces the
coated optical fiber housing groove 26 of the base component
21. The reference numeral 23 A in the drawings is given to the
second lid component 23 of the optical connector 200.

On the facing surface 235 of the second lid component
23A, a tapered groove portion 234 is formed, the groove
width of which reduces along the front end of the coated
optical fiber housing groove 23¢ in the lid side towards the
front side and the depth of which from the facing surface 235
becomes shallower.

Also on the second facing surface 215 of the base compo-
nent 21, a tapered groove portion 26a is formed to be tapered
at a position corresponding to the tapered groove portion 234
of'the second lid component 23 A. The tapered groove portion
26a of the base component 21 is formed to be tapered such
that the groove width thereof reduces along the front end of
the coated optical fiber housing groove 26 to the front side of
the connector and the depth thereof from the second facing
surface 215 becomes shallow. In addition, the coated optical
fiber housing groove 26 of the base component 21 is con-
nected to the rear end of the alignment groove 25A via the
tapered groove portion 26a.

In addition, on the facing surface 236 of the second lid
component 23A, a front end groove 23e is formed, which
extends from the front end of the tapered groove portion 234
to the front side of the connector and reaches the front end
surface of the second lid component 23A. The front end
groove 23e is formed at a position facing the rear end portion
25a of the alignment groove of the base component 21. In
addition, the front end groove 23e is formed to allow the
naked optical fiber 3 to be inserted therethrough via the
tapered groove portion 234 from the rear side of the tapered
groove portion 23d.

The second clamp portion 206 (to which the reference
numeral 20B is given in the drawings) in the rear side of the
naked optical fiber pressing component 41 of the optical
connector 200 can guide the portion of the insertion optical
fiber 1 with the coating 2 that is inserted between the base
component 21 and the second lid component 23A from the
rear side of the connector via the coated optical fiber housing
grooves 26 and 23¢, when the gap 23a is secured between the
facing surfaces 21a and 235 of the base component 21 and the
second lid component 23 A. In addition, the second clap por-
tion 20B can easily perform insertion of the naked optical
fiber 3 at the distal end of the insertion optical fiber 1 to the
naked optical fiber through hole 42a of the naked optical fiber
guide portion 42 through the tapered groove portions 264 and
23d of the base component 21 and the second lid component
23A.

In orderto smoothly insert the naked optical fiber 3 into the
naked optical fiber through hole 424 from the rear side of the
naked optical fiber pressing component 41, for example, it is
possible for the structure to appropriately employ a tapered
surface of which the rear end portion of the fiber pressing
surface becomes more separated from the intermediate sur-
face 21c¢ of the base component 21 as the portion continues
towards the rear side.

As shown in FIG. 8B, the second clamp portion 20B can
fixedly hold the portion of the insertion optical fiber 1 with the
coating 2 tucked between the inner surface of the coated
optical fiber housing groove 26 of the base component 21 and
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the inner surface of the coated optical fiber housing groove
23c ofthe second lid component 23 A by the urging force from
the clamp spring 24.

The structure and configuration of the clamp portion are
not particularly restricted provided that the clamp portion is
able to align the optical fibers and hold them in place via a
clamp while the two end surfaces thercof are connected
together end-to-end. For example, the number of lids facing
the base of the element may be either one or more than one.

The present invention can also be applied to optical con-
nectors in which a plurality of integrated optical fibers is
integrated within a ferrule. In this case, if the number of
alignment mechanisms, such as the positioning groove that is
provided in the clamp portion, is at least the same as the
number of integrated optical fibers, then it is possible for each
of'the optical fibers that are terminated with this optical con-
nector to be optically connected with an integrated optical
fiber via the alignment mechanism.

What is claimed is:

1. An optical connector comprising:

a ferrule within which an integrated optical fiber is fixed;

a clamp portion disposed at a rear of the ferrule, the clamp

portion comprising:

a first lid component;

a second lid component; and

a base component comprising a first facing surface
which faces the first lid component and a second
facing surface which is disposed at a rear of the first
lid component and faces the second lid component;

wherein the clamp portion is configured to clamp an
abutting portion of a naked optical fiber at an end of an
inserted optical fiber inserted from a rear of the clamp
portion and the integrated optical fiber between the
base component and the first lid component; and

wherein the clamp portion is further configured to clamp
aportion of the inserted optical fiber having a coating
between the base component and the second lid com-
ponent; and

anaked optical fiber guide portion disposed between the
first facing surface and the second facing surface on
the base component, and having a first through hole
through which the naked optical fiber can be inserted,
a second through hole which guides the portion of the
inserted optical fiber having a coating toward the first
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through hole, and a tapered portion disposed between
the first through hole and the second through hole so
as to be continuous and coaxial with the first through
hole and the second through hole and the tapered
portion having a cross-section which becomes gradu-
ally smaller from the second through hole toward the
first through hole,

wherein the base component comprises an alignment
groove formed in the first facing surface of the base
component thereby aligning the abutting portion of
the naked optical fiber and the integrated optical fiber,
and the first through hole of the naked optical fiber
guide portion continues to a rear end of the alignment
groove, and

wherein the naked optical fiber is guided by the first

through hole to the alignment groove of the base com-
ponent.

2. The optical connector according to claim 1, further com-
prising, at a circumferential edge of an aperture of the first
through hole that faces the alignment groove, a tapered hole,
wherein a cross-section of the tapered hole becomes gradu-
ally larger as moving towards the alignment groove.

3. The optical connector according to claim 1, further com-
prising an end surface protective film, comprising a refractive
index matching gel, disposed on an end surface of the inte-
grated optical fiber disposed in the alignment groove of the
base component.

4. The optical connector according to claim 1, further com-
prising:

a flange portion that mounts the ferrule on the base com-

ponent; and

a spring that applies an urging force to the flange portion

and urges the ferrule towards a front.

5. The optical connector according to claim 1, further com-
prising:

a flange portion that mounts the ferrule on the base com-

ponent; and

a spring that applies an urging force to the flange portion

and urges the ferrule towards a front.

6. The optical connector according to claim 1, further com-
prising an optical fiber holder that holds the optical fiber cable
that has an external coating on the outer circumference of the
insertion optical fiber.
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